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Docker Number: 28111/32975 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicants Thompson, et al. 

Serial No. : 08/571,755 
Examiner Phillip Gambel 

Art Unit 1644 
Filed : December 13, 1995 

For : SPECIFIC BINDING MEMBERS FOR HUMAN 

TRANSFORMING GROWTH FACTOR BETA: 
MATERIALS AND METHODS 

DRAFT 

DECLARATION OF BRUCE L. ROBERTS 

I, Bruce L, Roberta, do hereby declare and state as follows. 

1 . I currently hold the position of Vice President, Applied Genomics at 
Genzyme Molecular Oncology, a division of Genzyme Corporation, 1 have worked in 
the area of protein engineering and molecular biology for over twenty years. In 
particular, from 1989 to 1995, 1 held the position of Senior Staff Scientist at Protein 
Engineering Corporation (now Dyax), where I was involved in studying the display and 
selection via panning of protease inhibitors and CD4 variants on the surface of M13 
filamentous phage. I hold a B.Sc. in Biochemistry from Carleton University, and a Ph.D. 
in Protein Chemistry from the University of Ottawa. A copy of my curriculum vitae is 
attached as Exhibit 1. 

2. I have reviewed the specification and pending claims of the above- 
identified patent application. A copy of those claims is attached hereto as Exhibit B. I 
have also reviewed the Office Actions dated October 28, 1997; June 23, 1998; January 
14, 1999; October 14, 1999, April 19, 2000 7 and November 15, 2000, along with 
applicants* responses thereto, I understand that claims 49 and 51-54 were rejected under 
35 U.S.C. S103(a) as being obvious over Lucas et al., /. Immunol 145:1415-22 (1990) 
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("LySSS") and/or over Dasch et al. (U.S. Patent 5,571,714; "PascrT% in view of Marks et 
al. f /. Mol Biol 222:581-597 (1991) ( "Maries ") and Iwata et al. f (U.S. Patent 5,262,319, 
"Jwata") as evidenced by Engleman (US Patent 4,634,666, -EnglenwT). Kaluza (US 
Patent 5,614,367, -Kaluza")and Queen (US Patent 5,585, 089, "Queen"). More 
specifically, I understand that the Examiner asserts that Marks M state[s] that the phage 
display library can be used to isolate human antibodies against any.antigen, by-passing 
hybridoma technology and immunization" (November 15, 2000 Office Action, page 3). I 
further understand that, based on that assertion, the Examiner has concluded that the 
ordinary artisan would have had a reasonable expectation of success in producing human 
antibodies against human TGF-3. 

3. I make this Declaration specifically to address the teachings of Marks. As 
of the December 2, 1992 priority date of this application, neither Mark? alone nor Marks 
in combination with the teachings then available in the art would have provided the 

. ordinarily skilled artisan with a reasonable expectation of producing the monoclonal 
antibodies of the pending claims, i.e., human monoclonal antibodies that bind to human 
TGF-3. 

4. Marks refers to the isolation of human antibodies from phage display 
libraries of human immunoglobulin heavy and light chain variable genes. In particular, 
after four rounds of rescue-selection-infection, rare phage were identified with "antigen- 
binding" activity directed against turkey egg-white lysozyme, bovine serum albumin or 
the hapten 2-phenyloxazol-S-one. None of these antigens is a human or "self antigen. 
Rather, they are all antigens which would be recognized as foreign by the human immune 
system. This difference between foreign and self antigens is significant. Specifically, 
healthy human patients should be tolerant to "self antigens and various mechanisms 
exist within the body to establish this tolerance. For example, arrangements of antibody 
genes which result in reactivity to self antigens are deleted out of the repertoire and B 
cells which produce anti-self antibodies are anergized. 
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5. Only in the very last paragraph does Marks state that they have also 
isolaced "specificities directed to" human blood group B (which is not an 'anti-seir 
specificity), human tumour necrosis factor- 5 x, and a human monoclonal antibody (Marks 
page 595). However, the only suppon for such statement is a reference to "our 
unpublished results." No further results or data are provided and there is no information 
on the precise binding characteristics of such purported antibodies, in particular whether 
they are specific There is nothing in Marks which might indicate whether or to what 
extent antibodies to other self-antigens are present in the library. Without such 
information, that single statement is entirely insufficient to allow the skilled artisan to 
conclude that phage display could be successfully employed to produce a human 
antibody which binds specifically to a given human antigen, i,e. TGFp. 

6. I am not aware of any teachings in the art prior to the December 2, 1992 
priority date of this application that provided a technique which the ordinarily skilled 
artisan would have used with a reasonable expectation of success to produce human 
antibodies which specifically bound to any particular human antigen. 

7. More specifically, I note that the present invention is concerned with 
TGFp and Marks is entirely silent about this cytokine. On the basis of the Marks 
disclosure or the Marks disclosure in combination with the teachings then available in the 
art, a person of ordinary skill would have no reasonable expectation of successfully 
isolating a human antibody against human TGFp. 

8. I hereby declare that all statements made herein of my knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 
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Date: ^^.m 3o» aoo-I. 



Bruce L. Roberts. 
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Bruce L. Roberts 

Vice President- Applied Genomics 
Genzyme Molecular Oncology 
1 Mountain Road 
Franiingham MA 01 701 
Work ( 508 )-270-2428 
E-mail: bruce.robcns(a genzymexom 

EMPLOYMENT 

1983-1985 Scientific Officer, Biochemistry Division, National Institute for 
Medical Research, London, England 

1985-1987 Research Scientist, Protein Engineering Group, Integrated Genetics, 
Framingham, Massachusetts 

1987- 1988 Staff Scientist U Transgenic Group, Integrated Genetics 

1988- 1989 Staff Scientist II, Head of Molecular Biology, Transgenic Group, 

Integrated Genetics (now Genzyme) 

1989- 1995 Senior Staff Scientist, Protein Engineering Corporation (now Dyax) 

1995- 1996 Senior Staff Scientist, Gene Therapy, Genzyme Corporation, 

Framingham, Massachusetts 

1996- 1997 Associate Director, Gene Therapy, Genzyme Corporation 

1997- 1999 Director, Cancer Gene Therapy, Gen2yme Molecular Oncology 

1999- 2000 Senior Director, Cancer Gene Therapy, Genzyme Molecular 

Oncology 

2000- present Vice President, Applied Genomics, Genzyme Molecular 

Oncology 



EDUCATION 

1974-1978 B.Sc. (Biochemistry), Carleton University, Ottawa, Canada 
1978-1983 Ph.D. (Protein Chemistry) University of Ottawa, Ottawa, Canada 
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AWARDS AND SCHOLARSHIPS RECEIVED 

University of Ottawa Entrance Scholarship (1978-1980) 

Canadian National Science and Engineering Research Council Postgraduate Scholarship 
(1979-1982) 

OTHER DISTINCTIONS 

Invited Speaker-} 986 Penn State Symposium on Molecular Biology: The Nucleus 

Inviied Speaker- 1988 Virginia Polytcch Symposium on Large Animal Transgenics 

Invited Speaker- 1989 AgBiotech Conference, Arlington, Virginia 

Invited Speaker- 1997 NMHCC on Immunotherapy of Cancer , Bethesda, MD 

Invited Speaker- 1998 CHI conference on New Technologies and Applications of 
Vaccines, Palm Beach, Florida 

Invited Speaker- 1998 TBC conference on Cancer Gene Therapy, London, UK 

Invited Speaker- 1999 IIR conference on Clinical Evaluation of 2 nd Generation Cancer 
Vaccines, London, UK 

Invited Speaker-1999 IBC conference on Immunotherapy for cancer, San Diego 

Invited Speaker- 2000 Sabin Institute Colloquium on Cancer Vaccines, Walker's Cay 

Co-author of NIH ROl Grant Application (No CA431 86) entitled 

"Mutagenesis of Papovavirus Transforming Proteins (awarded for the period 1986-1991) 
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PUBLICATIONS 

Roberts. B. and Anderson. P.J. (1985). The purification and kinetic 
characterization of eel white muscle pyruvate kinase. Comp. Biochcm. Physiol. 
(B) 80. 51-56. 

Kalderon. D., Roberts. B.L., Richardson. W.D. and Smith. A.E. (1984). A short 
amino acid sequence able to specify nuclear location. Cell 39. 499-509. 

Smith A.E.. Kalderon. D.. Roberts, B.U Colledge. W.D.. Edge. M.. Gillett. 
P.. Marknam. A.F.. Paucha, E. and Richardson, W.D- (1985). The nuclear 
location signal. Proc. Royal Soc. (London) (B) 226. 43-58. 

Smith, A.E.. Markland, W., Cheng, S. and Roberts, B.L. (1985) Popovavirus 
transforming proteins. In: The 12th Symposium for Comparative Research on 
Leukemia and Related Diseases, pp. 76-93. 

Markland. W., Cheng, S.H., Roberts, B.L., Harvey, R. and Smith, A.E. (1986). 
Transformation-associated domains of polyoma virus middle-T antigen. In : 
Cancer Cells 4. Cold Spring Harbor Laboratory, pp. 373-379. 

Richardson, W.D., Roberts, B.L. and Smith, A.E. (1986). Nuclear location 
signals in polyoma virus large-T. Cell 44, 77-85. 

Roberts; B.L., Richardson, W.D., Kalderon, D., Cheng, S.H., Markland. W. and 
Smith, A.E. (1 986). Amino acid sequences able to confer nuclear location. In: 
Nuclcocytoplasmic Transport, R. Peters and M. Trendelenburg, eds. (Berlin: 
Springer- Verlag), pp. 185-198. 

Roberts, B.L., Richardson, W.D. and Smith,. A.E. (1987). The effect of protein 
context on nuclear signal function. Cell 50, 465-475. 

Markland. W., Smith, A.E. and Roberts, B.L. (1987). Signal-dependent 
translocation of simian virus 40 large-T antigen into rat liver nuclei in a 
cell-free system. Molec. Cell. Biol. 7, 4255-4265. 

Rawle, F.C, O'Connell, K.A., Geib,R.W„ Roberts, B. and Gooding. L.R. 
(1988). Fine mapping of an H-2KK restricted CTL epitope in SV40 T antigen 
using in-frame deletion mutants and a synthetic pepude. J. Immunol. 1 41 , 
2734-2739. 

Dingwall. C, Robbins, J., Dilworth, S.M., Roberts. B. and Richardson, W.D. 
(1988). The nucleoplasmin nuclear location sequence is larger and more complex 
than that of SV40 large T antigen. J. Cell Biol. 107, 841-849. 
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Gordon. K... Vitate. J.- Roberts. B-. Monasicrskv. C. DiTullio. P. and Moore. 
G ( 1 98*>> Expression of foreign genes in the lactating mammary 'gland ol 
transgenic animals. In: UCLA Symposia on Molecular and Cellular B,ology-New 
Series 116, 55-60. 

Roberts. B-, Vitale. J.. Capalucci, R. Monastersky. G.. DiTullio. P. and 
Gordon. K. (1989). Expression of human genes in transgenic animals. In: 
Proceedings of the AgBiotech'89 Conference, pp. 300-303. 

Roberts. B.L. (1989). Nuclear location signal-mediated protein transport. 
B.B.A. 1008. 263-280. 

Roberts. B.L.. DiTullio. P., Vitalc, J-. Hehir, K. and Gordon. K, (1992). 
Cloning of the goat B-casein-encoding gene and expression in transgenic mice. 
Gene 121. 255-262. 

Markland. W., Roberts. B.L., Saxena, M.J., Guierman, S.K. and Ladner, R.C. 
(1991 ). Design, construction and function of a multicopy display vector using 
fusions to the major coat protein ofbacteriophageM13. Gene (09, 13-19. 

Roberts, B.L., Markland, W., Ley, A-C, Kent, R.B., White, D.W Guterman. 
S K and Ladner, R.C- (1992). Directed evolution of a protein: selection ot 
potent new neutrophil elastase inhibitors displayed on Mt3 fusion phage. Proc. 
Natl. Acad. Sci. USA 89. 2429-2433. 

Roberts. B.L., Markland, W., Siranosian, K„ Saxena, M.J., Guterman, S.K. and 
Ladner, R.C. (1992). Protease inhibitor display M13 phage: selection of high- 
affinity neutrophil elastase inhibitors. Gene 121, 9-15. 

Ebert KM., DiTullio. P., Barry, C.A., Schindler, J.E., Ayres, S.L., Smith, T.E., Pellerin, 
L.J.. Meade, H.M., Denman, J. and Roberts, B. (1994) Induction of human tissue 
plasminogen activator in the mammary gland of transgenic goats. B.o/Technology 12: p. 
699-702. 

Roberts B L, Markland, W. and Ladner. R.C. (1996) Affinity maturation of proteins 
displayed on surface of Ml 3 bacteriophage as major coat protein fusions. Methods tn 
Enzymology 267: p. 68-82. 

Markland, W., Roberts, B.L. and Ladner, R.C. (1996) Selection for protease inhibitors 
using bacteriophage display. Methods in Enzymology 267: p. 28-51 . 

Murphy, S-, Turner, G., Piper, T., Roberts, B Wadsworth S Smith, A E Wells, D.J. 
and Dickson, G. (1996) Adenoviral vectors for gene transfer of full length human 
dystrophin cDNAs. Biochemical Society Transactions 24: p. 277S. 
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Havenga. M.. Fisher. R.. Hoogerbrugue. P.. Roberts. B., Valerio, D. and van Es. 
H.H.C. (1997) Development of safe and efficient retroviral vectors lor Gaucher disease. 
Gene Therapy 4: p. 1393-1400. 

Zhai, Y.. Yan^ J.C.. Spiess, P., Nishimura, M.L« Overwijk, W. W., Roberts. B., Restifo, 
N.P., and Rosenberg, S.A. (1997) Cloning and characterization of the uenes encoding the 
murine homologues of the human melanoma antigens MARTI and gpl 00. Journal of 
Immunotherapy 20: p. 15-25 

Castleden, S,A.. Chong, H., Garcia-Ribas. L, Melcher, A.A., Hutchinson. G„ Roberts, B.. 
Hart, l.R. and Vile, R.G. (1997) A family of bicistronic vectors to enhance both local and 
systemic antitumor effects of HS Vtk or cytokine expression in a murine melanoma 
model. Human Gene Therapy 8: p. 2087-2102. 

Rosenberg, S.A., Zhai, Y., Yang, JC Schwartzentruber, DJ-, Hwu, P., Marincola, F.M.. 
Topalian, S.L., Restifo, N.P.. Seipp. C.A., Einhorn, J.H., Roberts, B. and White, D.E. 
(1 998) Immunization of patients with metastatic melanoma using recombinant 
adenoviruses encoding the MART-1 or gpl 00 melanoma antigens. Journal of the 
National Cancer Institute 90: p. 1894-1900. 

Kaplan, J.M., Yu, Q., Piraino, ST., Pennington, S.E., Shankara, S M Woodworthu L.A. and 
Roberts, B.L. (1999) Induction of anti-tumor immunity using dendritic cells transduced 
with adenovirus vector encoding endogenous tumor associated antigens. Journal of 
Immunology 163: p. 699-707. 

Wan, Y., Emtage, P., Zhu T Q., Foley, R., Pilon, A-, Roberts, B. and Gauldie, J. (1999) 
Enhanced immune response to the melanoma antigen gpl 00 using recombinant 
adenovirus-transduced dendritic cells. Cellular Immunology 198: p. 131-138. 

Mohr, L, Shankara, S„ Yoon, S.-K., Krohne, T.U., Geissler, M., Roberts, B., Blum, H.E. 
and Wands, J.R. (2000) Gene therapy of hepatocellular carcinoma in vitro and in vivo in 
nude mice by adenoviral transfer of the Escherichia coli purine nucleoside phosphorylase 
gene. Hepatology 31: p. 606-614 

Linctte, G.P., Shankara, S., Longerich, S„ Yang, S-, Doll, R., Nicolette, C Preffer, F.L. 
Roberts, BJL and Haluska, F.G. (2000) In vitro priming with adenovirus/gplOO antigen 
transduced dendritic cells reveals the epitope specificity of HLA-A201 restricted CD8-f T 
cells in patients with melanoma. Journal of Immunology 164: p. 3402-3412. 

Perricone, M.A., Claussen, K.A., Smith, K.A., Kaplan, J.M., Piraino, S. T Shankara, S. and 
Roberts, B.L. (2000) Immunogene therapy for murine melanoma using recombinant 
adenoviral vectors expressing melanoma associated antigens. Molecular Therapy 1 : p. 
275-284. 
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Roberts Bruce "Adenovirus and Other Viral Vaccines" in Principles and PractUv of the 
Biological Therapy of Cancer. 3 rJ edition. S. A. Rosenberg, ed. Chapter 18.6. 

Gnjatic S.. Nagata, Y.. Jager, E.. Stockert. E.. Shankara. S.. Roberts, B.L.. Mazzara. 
G P Lee. S.Y., Dunbar. P.R.. Dupont. B.. Cerundolo : V.. Ritter. G., Chen. \ .-T.. Knulh. 
A and Old L J (2000) Strategy for monitoring T cell responses to NY-ESO 1 in patients 
u-ith any HLA class 1 allele. P.N.A.S. (USA) 97: p. 1091 7-10922. 
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PATENTS 

R.C Ladner. S.K. Gutennan. B.L. Roberts. W. Markland. A.C Ley and R.B. Keni 
Directed Evolution of Novel Binding Proteins 
US Patent 5,837,500 

R.C. Ladner, S.K. Guterman. B.L. Roberts. W. Markland. A.C. Ley and R.B. Kent 
Directed Evolution of Novel Binding Proteins 
US Patent 5,571,698 

AC Ley R C Ladner, S.K. Guterman. B.L. Roberts, W. Markland, and R.B. Kent 
Engineered Human-Derived Kunitz Domains that Inhibit Human Neutrophil Elastase 
US Patent 5,663,143 

R C. Ladner, S.K. Guterman, B.L. Robens, W. Markland, A.C. Ley and R.B. Kent 
Human Neutrophil Elastase and Human Cathepsin G Inhibitors (Filed 2/28/92) 
Priority Date of March 1, 1991 (Filing Date of US 07/664,989) 

R C. Ladner, B.L. Roberts}, A.C. Ley and R.B. Kent 

Process for the Development of Binding Mini-Proteins (Filed 2/27/92) 

Priority Date of March 1, 1991 (Filing Date of US 07/664,989) 

R.C Ladner, S.K. Guterman, B.L. Robens, W. Markland, A.C. Ley, and R.B. Kent 

Improved Epitope Displaying Phage (Filed 2/28/92) 

Priority Date of March 1, 1991 (Filing Date of US 07/664,989) 



Additional Filed Applications entitled: 

Methods for Identifying Therapeutic Targets 

Methods of Generating Antigen-Specific Cells and Uses Thereof 

Compositions and Methods for Gene-Based Vaccines to Provoke T cell 
Responses 
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